In this paper we analyze the effects of institutional variables (corruption and governance), structural variables (per capita income, trade openness, inflation and share of agriculture in GDP), and policy variables (tax rate and tariff rate) on total tax revenues, direct taxes, indirect taxes and trade taxes using panel data set for 30 African countries over the 1996-2016 period. All estimates are based on fixed effects (FE) and random effects (RE) models. Using Hausman test, RE is earmarked to be the more preferred model in this paper. The RE regression results show that corruption and governance are two main determinants of tax revenues in Africa. While corruption has a significant negative effect on tax revenues, good governance measured in terms of government effectiveness, regulatory quality, rule of law and voice and accountability tends to raise tax revenue generation and in particular, indirect taxes. In the same vein, governance in form of political stability tends to have a very significant effect on direct taxes and international trade taxes. The basic intuition behind these results is that higher institutional capacity and lower corruption enhance tax revenue generation in the economy. Intriguingly, empirical results show that tariff rates tend to have a strong negative effect on total tax revenue but at the same time they have a strong positive effect on trade tax revenue. Moreover, trade openness tends to have a strong positive relationship with tax revenue. Overall, results suggest that to raise more tax revenue, governments should reduce corruption, improve tax and customs administration and raise revenues from tax categories that are less susceptible to corruption. They should as well enhance trade openness.
Introduction
Corruption is arguably a major problem to developing countries, where administrative officers use public fund for private gain. These countries are unable to generate sufficient amount of revenue from taxation because they face corruption in tax administration in the process of revenue generation. Corruption in tax administration increases because of the lacking rule of law and accountability of the governance (Abed & Gupta, 2002) . Also, political instabilities in developing countries significantly reduce tax revenue generation and hurt economic growth and development. In this context, the quality of governance as a whole is a critical factor for development process of any country. Attila (2008) and Tanzi & Davoodi (2000) argue that lower taxation levels result from inefficient tax systems due to corruption. Corruption in the public sector erodes tax compliance and leads to higher tax evasion (Djumashev, 2007; Joulfaian, 2009; Fjeldstad, 2005; Torgler, 2004; Alm & Martinez-Vazquez, 2003 ). This in turn, reduces a country's capacity to finance government expenditures. Similarly, the fact that corruption reduces the distributive function of tax collection, it contributes to higher income inequality. Some studies (see for example Torgler, 2004; Gupta et al., 2002) suggest that corruption is associated with higher poverty. Generally, the costs of corruption are substantially high in Africa. It reduces We carry out panel data estimation for the 1996-2016 periods for 30 African countries namely Angola, Benin, Botswana, Burkina Faso, Central African Republic, Congo, Rep., Cote d'Ivoire, Egypt, Ethiopia, Ghana, Kenya, Liberia, Madagascar, Malawi, Mali, Mauritius, Morocco, Mozambique, Namibia, Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, South Africa, Tanzania, Togo, Tunisia, Uganda, and Zambia. The countries are chosen on the basis of availability of data. In the empirical analysis, the paper uses four tax revenue series namely, total taxes, direct taxes, indirect taxes and trade taxes. It is worth noting that, investigating the relationship between tax revenue performance, corruption and governance is very important because little attention has been given to the need for quality of institutions and governance in the process of tax revenue generation and policy design in many African countries. The rest of the paper is organised as follows: in Section 2 we review a few studies that provide theoretical and empirical background of this paper. Section 3 describes the data and variables used for analysis. Section 4 discuses the graphical and baseline regression analyses. Section 5 concludes and provides the policy implication of the results of this paper
Literature review
Various studies investigate the determinants of tax revenue performance. By and large, previous studies include variables such as per capita GDP, inflation, sectoral composition of output, trade openness, foreign debt and institutional factors such as corruption and political stability as determinants of tax revenue performance (see for example Teera, 2003; Weiss, 1969; Tanzi and Zee, 2000 , Gupta, 2007 and Imam and Jacobs, 2007 . Notably, Tanzi (1992) reveals that half of the variation in the tax ratio in developing countries is explained by per capita income, import share, agriculture share and foreign debt share. An important explanation in the case of per capita income is that, a higher per capita GDP implies higher level of development, which ultimately generates a higher capacity to pay taxes as well as a greater capacity to levy and to collect them (Gupta, 2007 and Chelliah, 1971) . Similarly, the share of goods and services provided by the government is expected to rise with income (Chelliah, 1971 and Bahl, 1971 ). Wagner's law implies that economic development is associated with an increased request for public goods and services, which need to be financed inter alia by increasing tax revenue since the demand for public services is income elastic (Tanzi,1987) . The sectoral composition of output also matters because certain sectors of the economy are easier to tax than others. For example, agricultural activities are difficult to tax, especially in low income countries, where most agricultural activities are organized on a small-scale basis (Agbeyegbe et al., 2004) and it is dominated by a large number of subsistence farmers (Gupta, 2007) . Moreover, it may be politically infeasible to tax the agriculture sector. Hence, a negative relationship could be expected between the share of agriculture sector and tax revenue performance. Ghura (1998) provides empirical evidence for a negative effect of agriculture share on tax revenue performance. By contrast, manufacturing sector can generate large taxable surpluses. The implication here is that a shift from agricultural to industrial production and a change in consumer demand from basic necessities to manufactured goods and services may lead to rising shares of tax revenue in national income. The degree of international trade which is measured by the share of exports and imports may have some effect on tax revenue performance. Imports and exports are amenable to tax as they take place at specified locations (Gupta, 2007) . To shade light in this argument, Agbeyegbe et al. (2004) ; Stotsky & WoldeMariam (1997) show that trade liberalization exerts a positive effect on total tax revenue. Also, Leuthold (1991) reveals a positive effect of trade share on tax revenue performance for sub Saharan Africa. Nevertheless, the effect of trade liberalization on tax revenue generation may be ambiguous. In fact, trade liberalization, particularly a reduction of import tariffs, could lead to revenue reduction (Tupy, 2005 and Gaalya, 2015) . This leads to an argument whether trade liberalization is a potential source of tax revenue losses, especially for low income countries which have high dependency on international trade revenue. By contrast, Keen and Simone (2004) point out that tax revenue may increase provided trade liberalization occurs through tariffication of quotas, eliminations of exemptions, reduction in tariff peaks and improvement in customs procedure. In general however, these arguments require an empirical analysis to determine whether trade liberalization has a positive or negative effect on tax revenue performance in Africa. This is very important because any low income country which commits itself to any form of trade liberalization is likely to be concerned about how to mitigate the probable revenue loss. Economic stability of a country is controlled by the inflation rate. A stable macroeconomic environment indicates less investment risk which in turn promotes development and higher taxation. This also implies that the worse the macroeconomic situation, the lower the revenues from different taxes. In an inflationary environment, according to Tanzi (1978) , when actual tax payments lag the transactions to be taxed, tax obligations are lower in real terms at the time of tax payments. Similarly, excise taxes on some products such tobacco, alcohol and gasoline may be levied at specific rates that may not necessarily be adjusted in line with inflation (Tanzi, 1989) . Also, Ghura (1998) argues that high inflation rates may shrink the tax base to the extent that individuals tend to protect their wealth against the negative effect of inflation by substituting towards assets such as livestock that are less likely to be domestically taxed and/or postponing investment plans. Overall, tax revenue share may decline as inflation increases. However, despite the fact that the literature regarding the impact of inflation on tax revenue performance is extensive, it may be difficult to describe this phenomenon. If governments rarely index higher tax thresholds in line with inflation, personal tax revenues and national insurance contributions increase as wages increase. This means inflation pushes more people into higher rate tax brackets. Also, provided that inflation is fairly low and does not change too quickly, business profits increase in line with inflation in the economy, suggesting that corporation tax revenue increases with inflation. Recently, some studies have looked at the importance of institutional and governance factors in determining tax revenue generation. While some corruption studies propose that corruption can be an efficiency-enhancing force in tax revenue collection by motivating tax officers to work harder and lowering the level of tax evasion, other studies such as (Fjeldstad & Tungodden (2003) show that this paradox does not justify policies to stimulate corruption. In fact, presence of corruption reduces tax revenues in the long run. To shade light to this proposition, Gupta (2007) and Ghura (1998) show that corruption has a significant negative effect on revenue performance. The negative effect of corruption on tax revenues is also empirically supported by Tanzi & Davoodi (1997) and Imam and Jacobs (2014) . In particular, Tanzi & Davoodi (2000) show that corruption is associated with lower individual income taxes and taxes collected from VAT, sales and turnover tax. According to Tanzi & Davoodi (2000) , corruption has a larger impact on direct taxes in developing countries and that a 4 point reduction in corruption can increase direct taxes in developing countries, as a group, by 7.2 percent of GDP. By contrast, Thornton (2008) reveals that the effects of corruption on tax collection in Middle East and African economies is especially evident in the case of taxes on domestic goods and services and international trade transactions. Thornton (2008) suggests that the efforts to combat corruption in tax collections should focus on indirect taxes. These mixed results imply that corruption affects both direct and indirect taxes. In fact, Abed & Gupta (2002) find that there is a negative effect of corruption on both direct and indirect taxes. Similarly, Bird et al. (2004) reveal that factors such as corruption, rule of law and entry regulations play key role in tax revenue determination. Higher levels of corruption and lack of good governance in tax administration tend to significantly distort trust in tax authorities, which in turn lead to lower tax revenue generation. Since corruption undermines the quality of the bureaucracy and trust in the administration, it can discourage investment in the official economy leading to an increase in informal economies (Nawaz, 2010) . As the size of the informal economy grows at the cost of the official economy, the tax revenue base is further eroded (Dreher & Herzfeld, 2005) . Good governance brings good tax system (Ajaz & Ahmed, 2010) . Good tax system positively depends on good governance (Everest-Phillips & Sandall, 2009) . A fair domestic taxation system promotes good governance because efficient tax system allows population to pay fairly (Everest-Phillips & Sandall, 2009) . Notwithstanding, studies such as Ghosh & Neanidis (2010) , Dos Santos (1995) , Tanzi (1998) and Keen (2003) suggest that there are factors related to the tax system and factors related to tax administration that cause corruption, which in turn reduces tax revenue generation. Specifically, complexity of the tax system and high tax rates are the factors related to tax system while low wages of the tax administration is suggested to be the factor related to tax administration. Sanyal et al. (1998) point out that corrupt tax administration leads to Laffer curve behaviour; that is, a higher tax rate leads to smaller net revenue. The main argument here is that net revenue earned from a truth revealing audit probability always exceeds net revenue through audits, taxes, and penalties in the cheating region. Also, Fjeldstad (2005) shows that pay level of employees in revenue authorities is one of the factors affecting the behaviour of tax officers. When tax officers are not well paid would opt to go for the opportunities of corruption. Van Rijckeghem & Weder (2002) and Torgler (2004) reveal that an increase in civil servants salaries in relation to the private sector reduces corruption. However, Aizenman & Jinjarak (2008) suggest that efficiency in tax revenue collection is determined by the penalty on underpaying and probability of audit. Likewise, as has been mentioned, tax revenue collection depends positively on well organised administration; trust in government, and political stability. It is worth noting that corruption not only lowers the tax-GDP ratio but also causes longterm damage to the economy by detracting investment, increasing the size of the informal economy, distorting tax structures and corroding the tax morality of taxpayers (Nawaz, 2010) . This implies that corruption not only reduces collection of tax revenue from the current economy, it also hinders economic growth, thereby adversely affects future tax revenue performance. High-income countries have arguably improved institutions and their tax effort is correspondingly high. This implies that tax effort of a country is highly responsive to governance structure or institution. On one hand, good governance and effectiveness of tax administration bring good tax system and taxpayers' willingness to pay tax. On the other hand, tax base erosion due to tax incentives is compounded by the lack of transparency and clarity in the provision, administration, and governance of tax incentives. Administrative discretion in the management of incentives can increase the risk of corruption and rent seeking. Furthermore, studies show that countries with a more unstable political system have an inefficient tax structure leading to low tax effort. Empirical studies such as Cukierman et al. (1992) , Volkerink & De-Haan (1999) , Aizenman & Jinjarak (2008) , and Melo (2007) reveal that the efficiency of tax revenue collection is affected by the greater polarization and political instability. The implication here is that the reduced political stability determines a low efficiency of tax collection. The low ratio of tax to GDP in developing countries is due to narrow tax base as a result of low income, high inflation rate, dominance of agriculture and informal sectors in the economy. Also, revenue losses from the process of trade liberalization, i.e. major reduction of import tariff may lead to low tax ratio in low income countries because they depend more on international trade taxes than high income countries. Equally important, low tax administration and growing practice of tax evasion and corruption reduce the capacity of low income countries to generate tax revenue. However, few attempts have been made to analyze the linkage between corruption, governance and the composition of government revenue in Africa, in which overall tax ratio is low, while corruption is widespread and tax administration is arguably weak. The basic intuition here is that an improved tax to GDP ratio can be achieved by using a combination of good governance, improved tax administration, best macroeconomic policies and other discretionary tax measures. This scenario serves the motivation of this paper.
Data description
This paper uses a panel dataset that covers 30 African countries over the 1996-2016 period. Table 1 presents the individual countries that are considered in this paper by income group and geographical region in Africa. As has been stated, the choice of countries and study period is primarily motivated by the availability of data. 
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Governance index include control of corruption, government effectiveness, political stability and absences of violence, regulatory quality, rule of law and voice and accountability.
WDI, 2017
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Perceptions of the extent to which public power is exercised for private gain, including petty and grand forms of corruption. (-2.5:2.5 scale)
Worldwide Governance Indicators, 2017 Government effectiveness
GE
Perceptions of the quality of public services, civil service and the degree of its independence from political pressures (-2. The key regressors are the variables that capture institutional factors namely, corruption perception index (Corr.), control of corruption, government effectiveness, political stability and absence of violence, regulatory quality, rule of law, and voice and accountability. The Corr. ranges from 0 to 10, with 10 being no corruption and 0 being countries where business is totally corrupt. If the estimated coefficient on the Corr. index turned out positive, would mean that the higher corruption index attracts more tax revenue. As far as correlation of the variables is concerned, Table 4 suggests that there is a positive correlation between taxes and a number of independent variables namely GDP per capita, trade openness, control of corruption, political stability and absences of violence, government effectiveness, regulatory quality, rule of law and voice and accountability. The positive correlation between taxes and corruption perception index (corr.) suggests that taxes are high in clean economy and less in highly corrupt economy, this illustration is correct because as presented above, corr. ranges from 0 to 10 to imply highly corrupt to very clean economies. In the same manner, a positive correlation between taxes and institutional indicators suggests that taxes inflow is high in economies with good governance (see for example Epaphra & Massawe, 2017) . Other variables such as agriculture value added, inflation, tax rate, and tariff rate seem to have a negative relationship with total tax revenue. However, one should understand that these correlations do not necessarily mean causations. As Epaphra & Massawe (2017) report, pair-wise correlations can be spurious, reflecting the effect of the presence of unobserved country effects. Thus, it is very important to examine these relationships in a multivariate regression analysis. To avoid the endogeneity problem, the institutional variables which seem to be correlated, are applied separately in the regression analysis.
Empirical analysis
Graphical analysis
Before turning to the regression results, we show the observed relationship between tax revenue performance and some explanatory variables using scatter diagrams (see Figures  1-14) . The observed positive relationship between tax ratio and the quality of institutions and governance in Figures 1-7 is in line with most of the findings in the literature. Countries with relative low levels of corruption such as Botswana, Seychelles, Namibia and Mauritius have higher ratio of tax revenue to GDP than countries that are highly corrupt. In Africa, countries such as Central African Republic, Republic of Congo, Nigeria, Uganda, and Madagascar are among the most corrupt countries and consequently seem to have the very low ratio of tax revenue to GDP. In general, countries with good institutions and governance would have a better tax system hence a higher tax ratio.
Figures show that African countries with the best quality of institutions including control of corruption, governance effectiveness, political stability, and regulatory quality, rule of law, and voice and accountability have the highest tax ratios. By contrast, countries with the weakest institutions tend to have lower tax revenue in relation to GDP. The implication here is that good institutions and governance lead to efficient tax system which in turn allows population to pay fairly. Another observation is that, GDP per capita which has been used in the conventional tax effort literature as proxy for level of development of a country and degree of openness measured as a ratio of import plus export to GDP have a strong positive relationship with revenue performance (Figure 8 and Figure 9 ). Capacity to pay and collect taxes increases with level of development. Similarly, the fact that low income countries depend mostly on trade taxes, overall tax revenue collection increases with higher degree of trade openness. This makes sense in efficiency terms, in that trade is easy to tax as it flows mainly through a few known points along the border. However, the relationship between tax revenue and trade liberalization is not straight forward. When trade liberalization occurs primarily through reduction in tariffs then tariff revenue may decline. It also appears that agriculture share and inflation have a strong negative relationship with revenue performance (Figure 10 and Figure 11 ). Taxes from the agriculture sector are typically hard to collect. In Africa, the sector is largely informal. It is characterized by a large number of small producers who sell their product in informal markets. This coupled with poor or non-existent book-keeping records makes it difficult to tax. As reported in the literature, tax performance is negatively related to inflation because tax obligations are lower in real terms at the time of tax payments. Also high inflation rate may shrink the tax base because individuals are likely to substitute towards assets that are less likely to be domestically taxed. How responsive tax revenue is to the rate of tax applied is also a central question in tax analysis. The idea that prohibitively high tax rates reduce tax revenue is documented in literature. The basic intuition is that high tax rates cause people to work less, save less and invest less as well. Similarly, high tax rates may increase the level of tax evasion and corruption. In the presence of high tax rates, people increasingly conduct their economic activities in the subterranean economy, which in turn reduces the tax base. Ideally, lowering prohibitively high tax rate allows the economy and the tax base to growth fast enough that the extra revenue from the larger tax base is more than the revenue loss from the lower tax rate. Figure 12 reports a negative relationship between tax revenue and average tax rate. Full sample scatter diagrams that show the relationships between tax revenue and series explanatory variables are reported in the appendix. Clearly, Figures 1A-13A confirm the importance of including these variables in the tax revenue regression models. 
Baseline regression analysis
As has been discussed earlier, empirical studies have examined the factors that can affect tax revenue generation in developing and developed countries. Several factors such as per capita income, share of agriculture in an economy, openness of the economy, inflation, and corruption are identified as the most important determinants of tax revenue performance. This paper considers some more institutional and governance variables that can potentially affect tax revenues. Additional variables in this paper are control of corruption, government effectiveness, political stability and absence of violence, regulatory quality, rule of law and voice and accountability. The other contribution of this paper is that apart from regressing the overall tax ratio, it considers the effect of the regressors on disaggregated tax revenues namely tax taxes, indirect taxes and trade taxes for the countries in a sample. In our baseline panel regressions, we use fixed and random effects specifications. Fixed effect assumes that the individual specific effect is correlated to the independent variables while random effect assumes the individual specific effects are uncorrelated with the independent variables. The fixed specification is
where it it GDP Tax _ are the ratios of tax revenues to GDP in country i during period t. Tax ratios include total taxes, direct taxes, indirect taxes and trade taxes.  ,  and  are unknown parameters to be estimated, and it u is the usual random disturbance term. Alternatively, the random effect specification is expressed as 
where i  is the random effect or the unobserved country-specific effects. Definitions and descriptions of the variables are as presented in Table 2 . The structural variables include the log of per capita GDP, the log of share of agriculture in GDP, the ratio of imports and exports to GD, and inflation. Agriculture plays a central role in any economy development particularly in sub-Saharan Africa; it contributes a large share to the GDP. In this paper, the share of agriculture is measure by agriculture value added as percent of GDP. Per capita GDP is measured by the ratio of GDP at current US$ prices to population. Per capita GDP is known as a good indicator for the overall development of the economy. The ratio of imports plus export to GDP measures the degree of trade openness or liberalization. Moreover, inflation which is measured by average annual percent of consumer prices captures the effect of macroeconomic policy. The institutional and governance variables include corruption perception index (Corr.), control of corruption (CC), government effectiveness (GE), political stability and absences of violence (PS), regulatory quality (RQ), rule of law (RL), and voice and accountability (VA). Corr. compares every year, the levels of corruption among public officials and politicians in a wide range of countries around the world. The index is based on the perception of business people and country analysts. The Worldwide Governance Indicators (WGI) is formed by the World Bank Research Institute. The data on governance are constructed by using six variables namely CC, GE, PS, RQ, RL, and VA. Lastly, the policy variables include the tax rate and average tariff rate. It is worth noting that endogenity arises when explanatory variables are correlated with the random error term of the model. Likewise, model uncertainty arises when we cannot fully capture the determinants of tax revenues. Thus, to test for endogeneity in the models, the Housman test (Hausman, 1978 ) is used in this paper. This takes the form of a comparison between the parameter estimates in both the fixed effect and the random effect model (also see Greene, 2012 and Wooldridge, 2002) . The Hausman test is regularly deployed as a test for whether fixed effect or random effect can be used. Furthermore, to avoid endogeneity problem, all higher-level variance is controlled out by the higher-level entities themselves (Allison, 2009) . Based on Hausman test, the random effect model is appropriate and the results are summarized in Tables 5-8 . Because of the high degree of collinearity between the institutional variables, we use those variables in separate specifications. Tables 5-8 show the regression results for total tax revenue, direct taxes, indirect taxes, and trade taxes respectively. The fixed effect regression results are presented in the appendices, Tables 1A-4A.  Table 5 reports the regression results for total tax revenues in 7 models, in which the institutional variables are regressed separately. The same nature of analysis is applied to direct taxes, indirect taxes and trade taxes. As can be seen, the coefficients on corruption perception index and control of corruption in models 1 and 2 respectively, are positive and statistically significant suggesting that total tax revenue to GDP ratio is low in highly corrupt economies. The impact of corruption is also evidenced in direct taxes (Table 6) , indirect taxes (Table 7) , and trade taxes (Table 8) . However, the response of tax revenue to corruption seems to be more substantial in indirect taxes than in direct and trade taxes. Overall, for African countries, control of corruption, that implies an increase in the corruption index would substantially increase tax revenue. Among institutional factors, the coefficients on government effectiveness, regulatory quality and voice and accountability are also positive and statistically significant. This also suggests that improved institutions would raise total tax revenue collection in Africa. These results are in conformity with our expectation that corruption cause significant leakages in tax revenue but good governance contributes to better tax administration leading to high tax revenue generation.
Notwithstanding, there is no strong evidence on the response of total tax revenue and direct taxes to changes in rule of law and political stability and absence of violence but they seem to be major determinants of indirect tax and trade tax revenues (see Table 7 and Table 8 ). Similarly, the results suggest that government effectiveness, rule of law and voice and accountability are not related to direct tax revenues but they are strongly correlated with indirect tax and trade tax revenues. The statistically insignificant effect of some of institutional variables on direct taxes could simply be due to the fact that direct taxes are in general low, so compliance may be higher. Based on our results, tax rate has a weak negative effect on indirect taxes and none on total tax revenue. However, the negative effect of tax rate on direct taxes is more evident. Interestingly, tariff rates seem to have a strong negative effect on total tax revenue but at the same time they have a strong positive effect on trade tax revenue. These results imply that reduction in tariff rates reduces trade tax revenue but it will raise total tax revenue. The basic intuition here is that if the fall in the trade taxes due to declining tariffs following trade liberalization can easily be compensated by increase in other taxes, most obviously by strengthening domestic indirect taxes, then these will not be a problem. Indeed, as results, reported in Table 7 show, the coefficient on tariff rate is negative and statistically significant in models 16-21 suggesting that reduction in tariff raises domestic indirect taxes such as VAT and excise duties. The volume of imports tends to expand when tariffs are reduced and hence the tax base will follow suit. Moreover, lower tariffs reduce opportunity and incentive for evasion so compliance increases, and so domestic tax revenue may increase. We also find that for total taxes the regression coefficient on per capita GDP is positive but weakly statistically significant and insignificant in some models. This suggests that, contrary to expectation, the tax to GDP ratio does not seem to increase significantly with economic development in Africa. The reason could be that the level of development experienced in African countries in the given short period of time may not have been enough to exert any effect on the tax revenue generating capacity. For direct taxes and indirect taxes, however, the coefficient on per capita GDP is significantly positive in all the random-effects regressions. This is in line with other studies that found that the capacity to collect and pay taxes increases with the level of development. A higher percapita income reflecting a higher level of development is held to indicate a higher capacity to pay taxes as well as a greater capacity to levy and collect them. Unsurprisingly, the relationship between per capita GDP and trade tax revenue in African countries seems to be negative but weak. The usual explanation is that in low income countries with poor administrative capabilities trade taxes may be the easiest way for governments to raise revenue. Higher income countries tend to have a more monetized economy and better tax administration but less rely on trade taxes. This also means that in the early stages of economic development, trade taxes are the major sources of government revenues since they are easier to collect and enforce than domestic taxes. We find that openness (trade) has a strong positive effect on the total tax revenue, direct taxes and indirect taxes. One explanation for this result is that trade liberalization tends to broaden tax bases which in turn raise domestic tax revenues. The relationship between degree of openness and trade tax revenue is positive although it seems to be relatively weak. On one hand, trade-related taxes are easier to impose because the goods enter or leave the country at specified locations. On the other hand, reduction in tariffs tends to offset the increase in the ratio of imports and exports to GDP. As a result the positive effect of openness on trade taxes tends to be weak. Our results also suggest a negative and significant relationship between agriculture share and total tax revenue performance. Intuitively, since a large part of the agriculture sector is Africa is subsistence, then this sector is hard to tax. This relationship however, is not always significant for some specifications. Indeed, results show that there is no significant relationship between agriculture share and both direct taxes and indirect taxes. By contrast, agriculture share seems to have a positive impact on trade tax revenue in African countries. This is not surprising because agricultural imports far outweigh exports to the rest of the world and that on average, agricultural product account for a substantial share of the total trade for African countries. Thus, an increase in agriculture share tends to raise trade tax revenues. Finally, in most specifications we find a strong negative relationship between inflation and total tax revenue performance. However, inflation has a weak positive relationship with trade tax revenue and that it has no significant relationship with both direct taxes and indirect taxes. The significantly negative relationship between inflation and the ratio of total tax to GDP is obvious a higher rate of inflation will decrease the effective rate of tax, the decrease being greater the longer the collection lag. Also, inflation distorts the measurement of the tax base.
Conclusions and policy implications
This paper analyzes the effect of institutional factors, structural factors and policy variables on total tax revenue, direct taxes, indirect taxes, and trade tax revenue performance by using a dataset which includes 30 African countries over the 1996-2016 period. A set of institutional, structural and policy variables, which can potentially influence tax revenues, are considered in the econometric analysis. These are important factors because an improved tax to GDP ratio in African can be achieved by using a combination of good governance, improved tax administration, good macroeconomic policies and other discretionary tax measures. Based on our results, we find relatively strong empirical support for this proposition. Corruption seems to have a significantly negative effect on total tax revenue. The effect of corruption is more significant in the case of indirect taxes than direct taxes. Intuitively, corruption affects tax administration, tax audits as well as the credibility of the institutions. In addition, when the level of corruption is high, tax payers can be motivated to enter the informal economy. Similarly, we find that the effect of government effectiveness, regulatory quality, rule of law as well as voice and accountability is more substantial in indirect taxes and trade taxes than in direct taxes and overall tax revenues. But political stability and absence of violence seems to have a more significant effect on trade taxes and direct taxes. Results also reveal a mixed effect of policy variables on tax revenue performance. On one hand trade taxes tend to increase with tariff rates while total tax revenues decline as tariff rate increases. On the other hand, tax rates tend to have a strong negative effect on direct taxes but they seem to exert no significant effect on total tax revenues and indirect taxes. Of the structural variables, trade openness is very important determinant of tax revenue generation in Africa. In fact, tax revenues in African countries respond more significantly to an increase in trade than the level of economic development. Moreover, our results suggest that the overall tax to GDP ratio is higher in a relatively smaller size of agriculture sector and more economically stable countries. These results may have policy implications for governments. Undoubtedly, decreasing corruption and good governance in the public sector should be one of the key steps towards raising tax revenues in Africa. The fact that the effect of corruption is more evident in indirect taxes, the government should focus more on corruption in relation to indirect taxes such as VAT, excise duties and international trade taxes. Corruption can be reduced through improved tax administration and independent and efficient judicial system. The results suggest that tax revenues from trade taxes and other indirect taxes including VAT on imports and excise taxes could rise if corruption falls. Thus, building up customs administration should therefore be a high priority. Here, tax authorities should ensure efficient collection of tax revenue by strengthening internal control systems and making tax official aware of the problems of corruption through training and seminars.
Other measures which are likely to reduce corruption and raise tax revenue include simplification of the tax system. The system should have clear rules, few rates, few exemptions, and readily determinable taxable bases. Equally important, increasing the openness of trade and reducing the agriculture share while increasing the share of other sectors, most notable, industrial sectors may increase the overall tax revenue in Africa. 
